The aim of this paper is to give firstly the automorphism groups of the D = 2(1/3, 0) model and secondly a superspace formulation of 2d QFT that is invariant under fractional supersymmetry (FSS) as subalgebra of the Zamolodchikov and Fateev (ZF) Z 3 defined by Q 3 = P = P −1 and Q 3 = P = P +1 .
Introduction
We focus here to contribute, once again, to the study of fractional spin symmetries (FSS) as subalgebra of the Zamolodchikov and Fateev (ZF) Z k . Motivating by the results founded in [9] , the aim of this paper is to develop a superspace formulation of 2d QFT that is invariant under fractional supersymmetry (FSS) defined by: Q k = P = P −1 , Q k = P = P +1 , k ≥ 2. In this equations P and P are the two heterotic components of the 2d energy momentum vector operator P m , Q and Q are the basic generator of FSS. The presentation of this paper is as follows: In section 2, we present the automorphism groups of the D = 2(1/3, 0) Model. In section 3, we will give the Heterotic D = 2( , 0) Supersymmetric Model. In section 4, we will talk about the D = 2( ) Supersymmetric Model. In section 5, we give a discussion and a conclusion.
The automorphism groups of the D = 2(1/3, 0) Model
We Start by defining the D = 2(1/3, 0) supersymmetric algebra as the set of operators generated by
, P + and P − satisfying [1] :
where
This superalgebra is invariant under two kinds of discrete symmetries: First the Z 3 symmetry operating as:
where q 3 = q 3 = 1. Second, the Z 2 symmetry, generated by the charge conjugation operators C 0 , C 1 and C 2 acting on the Q ± components and P ± as:
To enclose this paragraph, the knowledge of these charge conjugation operators allows us to give the new expression of the hamiltonien:
In this section, we build a superspace representation of the D = 2(
, 0) superalgebra and derive a field theoretical model invariant under this symmetry. We start by defining the D = 2(
, 0) supersymmetric algebra generated by the supercharge operator Q.
To construct field theoritical models exhibiting the algebra (9) as a symmetry, we shall by analogy with the D = 2(
, 0) supersymmetric theory by introducing the spin 1 3 superspace (z, θ) where θ is a parafermionic variable obeying:
Under this hypothesis, the superspace realisation of the equation (9) is:
where ∂ ∂θ
should be understood as a q-deformed q-derivative and q = e 2ǐ π 3 . The difference between the expressions of the FSUSY generators in equation (11) and the expression find in [9] is due to our concern to find the FSUSY transformations in 1D-Fractional Supersymmetry in [4] . we can checked explicitly that D 3 = Q 3 = ∂ −1 and DQ = q 2 DQ. The direct calculation (using θε = qεθ where ε = δθ is the supersymmetric infinitesimal transformation ) prove that
Superfield Φ(z, θ) is superfunction defined on the superspace (z, θ)
where ϕ 0 (z), ϕ 1 (z) and ϕ 2 (z) are the expression of the bosonic and parafermionic fields. These fields verifies [4, 7, 15] :
Under a supersymmetric infinitesimal transformation δθ = ε, this superfields varies as: δΦ = εQΦ. In terms of the component fields, we have:
The supersymmetric invariant action S are then defined as:
Using the (1/3, 0) supersymmetric transformations (15), we have checked that the Lagrangian L is invariant. 1 3 
More on spin

Supersymmetric Model
We consider here the construction of field theoretical models that are invariant under the D = 2( ) supersymmetric algebra.The latter is generated by the left and right conserved charges Q and Q:
The construction of the field theoretical model exhibiting the algebra (17) as a symmetry need the introduction of the superspace (z, z, θ, θ) where θ and θ are a parafermionic variables (θ * = θ) obeying:
The expressions of the Q, Q, D and D are:
A direct calculation proves that
, 0) The Superfield Φ(z, z, θ, θ) is scalar superfunction defined on the superspace (z, z, θ, θ)
where Φ * a,b = Φ b,a . Moreover, the components of the scalar Φ satisfies :
As for the left sector considered in the previous section, the action S is constructed as :
Khowing the expressions of the D and D, we can calculate the component fields contribution to the action S in equation (23).
Let's note that the Lagrangian is real and solving the equations of motion, we see that:
• Φ 0,0 admits a holomorphic and an antiholomorphic part;
• Φ 1,0 and Φ 2,0 are holomorphic;
• Φ 0,1 and Φ 0,2 are antiholomorphic;
• Φ 1,1 , Φ 1,2 , Φ 2,1 and Φ 2,2 are auxiliary fields that vanish on-shell .
Finally, let us introduce the FSUSY transformations of the fields Φ
or in components
The parameters of the FSUSY transformations ε and ε verifies
The form of the action (25) is legitimated by the fact that the components θ 2 θ 2 transforms as a total derivative under FSUSY. Furthermore, the action is also invariant under conformal transformations.
Conclusion
This paper is divided into two sections: In the first one, we founded that the D = 2( 
In second section and after the construction of the action of the superfield theoretical model that is invariant under the D = 2( , 0) supersymmetric algebra, we are developing the action of the superfield theoretical model that is invariant under the D = 2( ) supersymmetric algebra .
